The imaging polarimeter using the Savart plates is modified for use with the polychromatic light by incorporating an imaging system utilizing diffractive lenses. Its feasibility is numerical simulated for the visible light with 50 nm-bandwidth.
Introduction
The imaging polarimetry using the Savart plates is the snapshot method for the two-dimensional (2D) spatial mapping of the state of polarization of light [1] . This method has the features that it requires neither mechanical nor active elements for polarization control and that the 2D-distributions of four Stokes parameters can be determined simultaneously and independently from a single interference pattern. The applications of the method for the remote sensing and the ophthalmology have been studied so far [2, 3] . Even with these advantageous features, however, its original configuration has a limitation that it can be used only with the monochromatic or quasi-monochromatic light. To overcome this limitation, an alternative configuration of the imaging polarimeter using the Savart plates has been developed by incorporating diffractive lenses. We first consider the reason for the spectral limitation of the original configuration of the imaging polarimeter using the Savart plates. The polarimeter is basically a doublediffraction imaging system in that the polarization analyzing optics, consisting of two Savart plates SP 1 and SP 2 , a half wave plate HWP, and an analyzer A, is placed between two refractive lenses, as shown in Fig. 1 . The image formed over the CCD camera is superposed with three fringes with different spatial carrier frequencies so that the 2D-distributions of the Stokes parameters can be demodulated from the fringes. We here note that the optical transfer function of the double-diffraction imaging system heavily depends on the wavelength, even if we use achromatic refractive lenses. Since the lateral shifts introduced by the Savart planes are less dependent on the wavelength, the periods of the multiplexed fringes formed over the image plane vary in proportion to the wavelength. Accordingly, the original configuration can be used only with the almost monochromatic light.
Principle
To expand the spectral bandwidth of the polarimeter, we here introduce an alternative imaging system that has an achromatic optical transfer function [4] . The system, originally developed for the optical correlator with the broadband illumination, utilizes the diffractive lenses with the strong dispersion. In our new polarimeter, the imaging system is combined with the polarization analyzing optics including the Savart plates. The conceptual scheme of the modified imaging polarimeter is illustrated in Fig. 2 . Two diffractive lenses DL 1 and DL 2 , which are convex and concave respectively, and two achromatic refractive convex lenses L 1 and L 2 are used in the imaging system. The polarization analyzing optics is placed in front of L 1 . DL 1 and DL 2 are conjugated through the refractive lens L 1 , and L 2 is used to form the real image over the CCD camera. When we appropriately select the focal lengths of the lenses, the intensity pattern formed over the CCD camera becomes the image similar to the one obtained from the original configuration of Fig. 1 , but the periods of the superposed fringes are almost independent from the wavelength of the light. This implies that the new configuration of the imaging polarimeter can be used with the polychromatic light. 
Numerical Simulation
Numerical simulations were conducted to show the feasibility of the new configuration. We assumed that the light source has a visible broadband spectrum whose bandwidth is 50 nm, and that the light emerging from the object plane is linearly polarized but its azimuth takes either 0 • or 45
• depending on the location over the object. The calculated intensity pattern formed over the image plane are shown in Fig. 3 ; (a) and (b) are respectively computed for the original and modified configurations of the imaging polarimeter. The fringes disappear from most of the areas in (a), whereas the sufficient contrasts are kept in the all areas in (b). The 2D-distributions of the azimuth angle of the polarization ellipse are demodulated from the interference patterns. The results are shown in Fig. 4 . The simulation proved that the modified configuration for the imaging polarimeter can be used with the polychromatic light. 
